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In t..is szd~, it is import-nt to dettect the t,x;e of occurrz-xe of 

ch-ini,,e in gh,-ise of lit-tivity of Ypm and to derive gro,_eny from .a ceL1 in 

which t'zis occuxdd. For this rem-son, the 32jority of tests of Lpm 

beL?.vior were co;iduc ted xitL e':rs of i-,1.-zlts r:th~;r tlzn -.iith ,.ollen 

bec,luse cell linezges 2x-e m e evil,ent ix them. 2 :ch ,;l::rit h3.d 2 li;..ited 

number of fert le e,:rs th t co Id be used for test pur.io::es and a dec Lsion 

h.3.d to be x?,le in tile te t of any one lant reg,srdin$ the TV-peof tes:<- 

plant tL,:.t shou .d be used as l;ollen J rent in the ATOSS to e ~:sh e.:r or' the 

Giants ~whose dprn was desizq-cd ti> tie examined. If the CL. ;>e II '2nce of the 

s t; lir x~d ie dves 01 the pl:z.nt i; die :.:;ed th .t it hltd st .rted its dcvel.o,;ment 

with an zctive &pm, a cross ;;ias usually mde :liti: it us xi; o~:leil of a plm 

h::vi:lg no tiprn thiat .d!~.s h~:.!;izygo~~a for "3 and bt , and eit.her .';x or wx, 

de:;entiing on the co stitution of the e.:r-be~,ring pknt. If -tke :L~z;.I+ .r?.nce 

of the ?l:int indic-:ted -Lh:<t tipm ~xas in its i ctLve 211 se in most p ,rts 

of the .-bl,rmt, than a cross using Gollen of a ,il~:nt ho.,NJz,jr,ous for a2, bt, 

and c rying an acti-Ye >;Jrn :rras illdie 7ti.d for ::t &&ast one of the fertile 

e )TS 0.C the -lant, and for re-:sons th.it ,aill be m-tie evi ent shJ,r-tly. 

:,'nen pass ble, another e !r of tllis s me pl,lnt SV;-LS used in a cross with a 

plant hozozy,gous for a2 and bt <and h ;ving no Lpm. 3 r3 of some plants 

kiving eith._r an initidzjdlly active Ypm or an initi:L&3y in:-,,ci;ive a_nm i:, them- 
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':ie::e used in crosses with ;gl nts th,:t carried a class I st.!.te of a " -1 
2 

and bt, but in .~~hich no Spm was present, in order to exnmine the res>oz,se o 

the chosen cl:-tss I st :te of Spm th-L-t was c..ntributed by the e-r-be_iri::g 

parent. Zince many of the tested slants were a2 m-1 (cl-ss II) %/a2 bt 

in constitution, the direct re,?;wise of tne cl$s I st: ,e to Spm in the ferna: z 

p;;.rent co'.:id be observed among the bt close of kernels on the resl:lti:ng 

ew, as the l.zzge majority of then receive a 2 and bt frol,l the e r-be.ring 

In the Sumner of 1957, the only gl:~nts ho,!~~:';~rg~u~ for a$ , bt, .?nd WX 

and hwing an actiTJe 3pm in the!!! :,/ere pl.:nts 7308D-1 and d-2. Jhe origin 

of these two plnizIs from the a 2' bt, wx class of ;:ernels on the self- 

pollin:-Ged eer of tiller-l of ii1::n-t 7lO3%2 was described e.:rli:?r. 50th 
t:i.ssel of 

plrnts produced three tillers/ Pollen collected frorl: the,m,zin stalk 

of :r:lLTlnts h .vL~t; eith-r a class I or XXE%XX the class II stymI;e of a2 n-l 

:lnd c -.rruFinG either no "pm or one or more d-?:,r,i elements in the ac-ti-.-z or 

t-he i?'t ctive !;h;tse in diff,-:-:>l:nt ::I rts of' the pl::nt. il'ne .:?henot;:?es of 

kerr;eis on the e'~,~'s tl:le:xe crosses ';rod::c ed i:Ldic.J Led t'h.~!t ~1.~~1's 73081)-l 

and D-2 each h:Ad one d;?m an,; th.1: in the pollen ticrived from all ?.lrts of 

e ch 111 -int , the apm was in its :?cy;ive ,:'rlase in ne rly 511 of the pollen 
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grains that carried it. From the pne. otypes of the k rnels on soxe of 

these e,ars, it was first le rned th:?,t it -:I':s possible to di,ztinguish 

whether or not a uniforxly pi:;:,lented, e Ir-belrin?; pl-nt hzd no S;m iy: it 

or had an Apm th:!t w:.s in its i??:.ctive phase. T:,is is bec:.tuse Spm in its 

in:lctive phase, altll3-Jgh un :ble B&one to effec-t supyression of gene acti:Jn 

with the class I and czlss II s A,~-?-ces of a, m-l and to Pduc e rwt :.tion ;;i-th L J 

the cl,~,ss I states, beh.-lves as if it ;ziere in its active ,:h:lise alien it is in 

the sane nucleus :Cth an 5pm that is in its :-ictive phsxse. 1iowever, this 

associ:3tisn does not induce an alterztiun i. the Ph-:-se of activity of eithe 

dpm. Zhen the ;.cti-ie and injctive dprn eleixents we se re -:t:;d into 

differaent nuclei by the meiatic process, theacti-ve up eleL;e;-:t cwnti- ues 

in its act've p?iase whflreis the previously in-xtive $9, ele:~-ent re i+L,e'-zs 

in its in:ctive phase. I'llis t ,e of test is ,so effL$ctive th-lt it h-2s been 

used extensively i; succeeding years to dex;rri!iine whether or not an 

ini.ctive 3pm is present in 3 P:-lrt of 8 21:x-t th-:t exhibits no evictwee 

of the presence of tipm by the @henot_-;je of its stalk, 1 ,,a@,?3 ,or t.?.ssel. 

use of t.-is test h s m:-:de it ossible to ij-:se ,t the "-'I symbol in xiny of 

in ,a culture and the effectiveness ..,f e:xch test in det r,~.ining t;-e presence 



or absence of jpm in :-2 ;)lnnt and its ;::;sse of activity in the v :*iJtis 

tested p ,rts of a ,,l:nt, s?i<juld Lpm be -present in it. Zor t-‘is :~urpo e, 

tcsus of the cjro;:t'ny derived from the e':lr of the xain s l.:Ak of -Jl,znt 2 

71093-l (see S~j-:~bles 1 and 2) anti fro:: the e r of the i,lain .-2. ;.-~lk of -1'n-t 

7lOgC-4 (see tbles 1 and 4j may be described first, 

-,-erxels .l~fere s elec ted. from the fi-f>st be-r ok." the main 2-t lk of .:l:int 

7109bl-, Ihich w:is a 2 m-1 (class II) at/a2 bt, .ix +/wx 6pm in co:.sr;itutivn, 

zxd. the -zl.:ints groi:n from them ia the summer of 1957 received culture 

number 7456. The :jl::lnts in A, B, :-Lnd Z of tr;is culture were derived 

from unifor-.G,y ;?i:;lli.erited kernels, tkose in 1% and I3 frok tIie 3t cl,-:ss .:nd 

t;lose in Z fr:);:: th.e bt class. kl:~innss derived frti,;, B-t kernels exhibitkng 

the "diffuse-mottled" 2henot ;rJe were grz-;?n under Z of cubture 



SLlELll s,,:zjots or s;~ecks of pi%-r;ent in a non-pigucnted bzckg;roUtnd l>rere 

gram under D of culture 7456. The t;;;yes of test cross cs dxted &J:ith 

22 of t2e ;l:?.nts iz this cL;iture s e entereti in t-:<ble 5. In t ble 2~, 

un6er Yec.r 1957, is recorded the beh7.vi;;r of "pm in the cells givii-g rise 

to the tested e:zs in e ,C?i Of the Zpiil c7rr;,.iii;; 1 jl:~ts in w&Lure 7456. 
! 

For em,.& ear, the given symbol referring tol'.kctivity ph 6' of aprn -as i 

based upon the yhe- ot,-ges of keianels :tlJpza?ri.z:g on the e::rs der>ived from 

the crosses ente;_ed in t:lble 5O 

In t.ible 6 are gi-:-en th'& ty;:es of test cross th,-:.t we:e caA~d:lctzd with 

ck:u.ried 1 dym th,_:t wzs not 1iAed $50 eith r of t;iese :Aleles. I‘he 

ex:-i;bited the "dil~fu.se-nottl~dd' ::1;?z.ot, :,e. yJo;;e in d of caltwle 7455 

xere der-ived from Ct ku:-nels th:2* h?~:d s&,ots or s;;ecks or" wlor in z 

-%. 
colorles,: b-tck,r..i.,nd. .is t .bie 4 indic tes, e ch or' the 18 tested 

A 

iAL t of t::e tiller of pl:tnt H455C-5. 



3 
:$ ; ‘1 use of pollen tester ?l-lints t;r;:es 1, 2, 2nd 3, a..e ;i:en in t31e 7. 

A 

:dilks of the fil-st e-:r 0;: the m?in ::i;alk receive6 :'ollen from ::lc:nt 

w 
73083-2 hy i>e-3 tester) th:?,t was a2 bt/a,bt, wx +/wx dpm&ctive) in 

4 
y,q.-., 5 given 

c3rwtituti in. On t!;is ear, a 1 : 3 r3ti.,Aof uniforly 2iLi::-?ntted k ::n.els 

to colorless k\;rnels Ath s,:.ots or specks of pi...:zent. 
4 :iri:oni;' the l::tter , 

there Nere trlree distingishable cl< sses A.th res ect to numS+r :-:nd size 

exhiSit~-d a numbor of IJiiLi-!wt d <V , all of V-. ich were small in zrea 

1’ 
i@+p.W-1 

( 1’ 2 Apm i.,attern" ) and those thk1.t exhibited only small s,:ecks of ;ig;e:;t, 
clJ cm +qpJ?--, 

mJ often fery few 0:" them per kernel ( "Bigh dose 3pm pLltt,-rn'). lhe 
q 

distri:;. ti .ln of <ix and XX a~,ont the 4 cl,-i.!ses of kt: ziels on t is ear 



It is ,;aite probzble tll a:t the ce .Is of tl:? e:;dos err; of t .Ls k?r-i;_el h .ve 



Only 1 "pm in them becu-?-se Orily one oT the t.:ro nuclei delivered by the 
F fix jDAudk.~L&p\ /yuAd!w &i&4 Is+-- 

female gx.etophyte c.:rried an spm. 
A 

dhe othizr nucleus z+zg h veAlost Lpm 

e11 a 2 
m-1 (cl:5ss i1) c:xr. ing k rneis are uni;Yor!l;ly d, rk pi,; .?nted. I?0 

v-l‘ieg,-;;ted kernels s, gpe-.r on the= e rs. If, iiowever, -tLe testsr !ii .:nt is 
yppv * 

&? tjriJe 3, then,,half of the a2m-' kz-?nels are uniforlily d,-rk i;i;J..:~nteci ,ind 

h; 
% 

tre v:iEigI:ted: colorless xith s,:ots of pigrlent in them. 'ihe ;he:Lot. -;Jf? 

of the kernels on e*-'rs of+no 
\I 

"'pm pl .nts ix cxitu .'e 7456 it ,Yle 5 > ~6 of 

&L 
4 312nts in culture 7308~~ wjien crosses with tester A '. 

21.3 II-;:.; of t;TL; e 3 

T.t -.‘;c( th,-:,t is , ;pl!?Yi-,t 3 73OSD-1 or D-2) are given in A of t.ble 8. 3n tae errs 

of the two 2l.y.n us (71308A<-1 -tnd -L-2) t3 t were a2 m-1 FJt/q-l Bt the:'e were 

432 uniformly dwk colored h-e:-nels and 4@4 ke-rnels th c!t shoxed colored 

areas in a colorless background. -~xong the 13tter, a2 exhibited xany 
c qwLp&/q) 

giggi.!ented sgots, so.me of ttl:-ich were large in area. 
4 

~~ithin thcr, e 1 -Lrt,e 

piqleil?; ed ;-ge2s r , smiller colorless s;jots xere 'resent (see figure 1. 

Two of the v rie;;,--:-ted ke..*nels exhibited ;nly small s-!jots or SW of 

(~~~WplELd 
pig;..ent. among the 953 a2 m-l 

4 Bt cxrryirg 1;e:xels derived from:, th; zross 
Ii 64 Lihkm P$ -3 t&,l.Lb VW i)$%dq 

of the a2 m-l Bt/a2 bt plwts A, 475 tJe;-e unifor ly d.rk pigmented and 478 

xe:r>e colorless with allots of ?igxe;rlt in them. In 468 of the;c l:!tter, 



=;rnonc: the Lot21 of 1789 a2 m-l B-t kel.:-e.'-s in t .::%e 8.%, 907 were urA i'orl- iy 

the "1 ;Ipm" r,: ttern :.nd 12, or 1.35,,:, exhibi-tsd '3% :j<X ;t;rn ex;:re SE<(:-:;~hen 

The tjrpcs of kernels :sYLje ring on the e rs of ]>ltn1;s in c mlture 
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ihe 1 'i;ter k:'rnels co..ld re-.diijT be distributed,on tile b.JsLs of :.;:tern 

%e syl.ibolS descri-!Jing the bek vior of Z_nm in diffeJeel:t :a; ts of the 

pl.-J>zts in c-:zlture 7455,pl,=Lted in t ;i,le 4 (le.-r 1957), are b sed on the 



pheliot.' ~ =S of the k+::nels derived fro:i the test crosses described Above. 

a4 

in i: 3 i:titutL.:n. Zoyi.iever, - _ SIP~I evi ence 

derived ?Y~u teet crosses l;Jith e +ch, of the? prezeLLce of "pm i them. 
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(I(;415 Bt : 69 bt > -.nd 1533 ::Te c totlli;- c-,lorless (79 st : 1454 b-t). 

with t?:e o:;e fertile e :?.r it pr .J ciuc e d . "0th of the other tvo !:l ats 

de-; r.izze this, And tl.le;e :iere not co ducted. 
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th.2 t -;Je e subjected to testcro::,s ty?e-3, -Ln:% in 3 of t.i-Cjle 10 is given the 

th- t weye s!.::b,j ected to this test, tin e ~.ch ema in -A of t able 10, 

h::.lf were v riec, .-ted in th .t they showed either i:~>:~y s :sts of ?i.gmer;t in a 

colorless bil.ckground (:I1 3pm' g.:.ttern) or a few smnl; s;c:ts of s,?ecks of 

-pi<;:llent in a c lorless -background ("high dose" U;?m p .ttr+zn). i7he 

strikingly une,xual. jJhe gry t I:!-:jo?:ity 01 the ,:~x kernels exhibited the 

r-i TViz;Jority of ke:!-nels ezcnibiting the "diTf:l:;e-mo itied" p .e ot ;e b/?i*e wxp 

exhibitil the\‘1 &pm ?--t-tern of "\I 
s ots (178 ,x to 22 vx) 36 209 k r2eis 

s ots in t4iXlse k rne13 tll-tt received an active :Jprn from the tJTi_le-3 tester 



the ~::ZCS percet 'between -IX -ad 32m is sirr,il~ L' t.3 th t given by 
"h "\ 

pl:nta Gerived fro;;] the tillers of pl .nts 7109B-1 :!nd u-2 th,::t xe:?e 
i@+ Q&J!& 

,.- .;x +/wx apmfactive) and iilustx,ted iz tes-ts c~;:duct td with 2lTn-L 730%-4, 
A 

&c 
enter-e-d. in t .1:le 7. That this f:..ctor is "pm is 

4 
sh,;,;Jn by the phecoty?es 

of the lr rnels on &Brs of these :ind oth?,r ,~x,hx Dl-ilts L in CLiiture 7456 

th;>t we e protiuced front testcross ty;:fe-2. 'ihe types of kernels on the 
i\ 1' 

'd I' \ exrs tL:is crows produced are entered in t '..le 11. It \/Jill be nated in 

,‘..* this t- ble 93 :.qell 8s in t-:51e 12 (fr3::; t63tcross type-l) th-t the kc:nels 

on e '-1. r s traduced by the win s-c lk of theac ;?l:~n,s g;.~ve either no evidence -, 

of ti;;rn in any o..e of them or its presence -2~ s m:;i.CTe evi::e,t in 0Ay x v.ery 

few k?janels on !in e r. tin the e-:rs a:Grnduced b r the tillers, ~.zny alore 

lrernels showed the yresease of G;Jri ii; them :%nti ths nuni'u.Pr of th&? i;-;cre::*sed 

progressively, the l.~!~er the emcr,k.ence of the tiller frox the b ;:~n of the 
In otLer words, 



fhe evidei-ce obt.-~incd fro:.. the t?stcrozses tiescribed ?bo-,~e r;zkes it 

coJ:tribut-.d by t3e fe .:,-A.le i; ..+:.eto :k,yte , in e 7,ch of ,tJl:ich an L:-CC t;i-Je "pm 

iIl3ctive spm uniiel> thece circumst 'nces, tioes not uniT_rto th t p rticulc:.r 

ty;;e of LeiietiC 21-t erstidn wXch is respoi;si.tle for r, true ck::,e of its 

ph:xse of -Activity. It ex;resscs, follo~~;ii:-.l; l.ieio tic sei;regziti..;ri fron, 

LT &&J 
th 1-t tiA.s r2u.A Occur at sol-e ler:el i.:_ tkewe cells, aniL the f !ct t:;:lt t* 

- h7i.s 19 .’ :‘e it possible to test far the ::re :ezice of :2n i:::Lctive -,~rn 



q1e tests cc. sidered so f.,r 12 .ve &elt xith the bei; viol of ~~~lil ii1 

to tkose of the tillers. 

be st $ed here th.t gollerc c ilect+-d fro:.! the s':Lme $li'nt w'ls Y..:ed in ::l.,XiCg 

cro::S.--s to e-jic'f; of tk~ ears of ;l.,n-t 71092-l 2x2 thus, the diffe:lsnce 



in beti :-yjior of ti;?m in the jjro;> eny derived from kernels on the e':rs of 

tjlis !,:ll'i.nt c:inn0t be attributed t;, so..;e moGifyit_S f..:ctors ii-trodaced by 

tinc:.er re,,rs 1957, 1358, nnd 1960. In co: tr St to t.-12, &;I;, ~,;:t s i1-i i -;s 





on the e .rs ;;i=odlJc ed by 1 / li ZS ii2 C lture 7306,i ,IS high, beag 18.5 .,nd 

t -i s L :.y be a fefiec.ti n of the hi&h fre -xc?L:c;/~ of occurrtl-r;ee of p;l-exieiotic 

In 1957 ?l nts were gDo,dn under culture nunber 7307 from k2ranels on 

the e~,r 0.f tiller-2 of $iL2nt 710'3iL1 2nd the $1 :e of :ctivity 3f ";)rn 
hiving "'pm 

in the cells SiVL1.~ ri:;e to te3Led e I's 0 these ~~l:.nts~is shavn in 2 

eleilentin its cells. i]rlose in 23 of c:!itllre 7307 .;rere ($6 iv-d Ir,:: _ tile 

four k ,-.nels on t-:-is t .iler e-!r th 4 sh,J;,qed oil ~jr a few s;.:ecks of i(.4ent 
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-+6 

ri,:;; to t;le teste5 e TS of the .l ..iii;s in tlLese t-:ta cu&t Ares is recorded 

ix tctive i:.- .se an:~ i-t w :S linxed ,jith ./x (line 6, -%, t i:l e 16 ) . In the 

;jylil in 3ny o::e kzr?;el (line 7, -L, t :;:ie 16). In the c:i:E:l'=r of 1960, 

e .r th- t g ve no evidence of 3:n, <Jere sown uni!iir i 1.5d J of c:rCtwe 77770 

&ch of the sixteen ?L ;n-ts in c,;iture 7777 h:C one Sl?rn which '~1 ii; li .ed :Ji.- 

:s-x ( c , t-lble 2, Ye.:r 1360). -Al pl:.n-ts in i: and B sta&d develo,cent 

on the m:sia s ';_:lks of soze 0:' -Ike,.-e ;;l~:~ks. I'he til-krs 0I' ti,25e .i .:itS, 

ho-.:rcvsr, hzc! more suck sectors. ~'0llowi.n.~ tS:tcroo3 t,-?e-2, ten e3ra 





t3 



I- -i- 
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recjl.:bi snt clo.ssgs. 





srJeck of deep pigzent was ok:<eerved. &is is the %~pfxiMx* JAie,iot.. >e 


